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Complete congenital heart block

Report of 35 cases
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SuMMARY Congenital complete atrioventricular block is uncommon, and the outlook is usually
regarded as favourable. Thirty-five patients with congenital heart block are presented. There was no
obvious sex difference and their ages ranged from 12 days to 85 years, though most were under the
age of 20 years when first seen. Accompanying heart disease was noted in six, but presentation with
symptoms in early infancy was a more serious risk factor in our experience. Permanent pacing was
required in 21, three of whom were neonates. One of the 14 unpaced patients died unexpectedly at
the age of 5 years. Long term supervision is necessary, as most will require permanent pacing before

their 50th birthday.

Acquired third degree atrioventricular heart block in
adults is relatively common, being attributed most
frequently to degeneration of the fibres in the con-
ducting system.! Congenital complete heart block, by
contrast, is rare. It was first described by Morquio,?
who reported a family in which several sibs had pro-
nounced bradycardia and syncopal attacks, with death
in early childhood. We encountered 35 patients with
congenital heart block, and the purpose of our paper
is to try and assess the incidence of the condition in
our region, the possible prognosis, and from the study
to define the indications for establishing permanent
pacing.

Patients and methods

Over a period of 18 years (1962 to the end of 1980) we
encountered in our region in south-west Scotland a
total of 35 patients with congenital complete atrioven-
tricular block. All fulfilled the criteria defined by
Yater3: a slow heart known to have been present from
birth or from a very early age; the absence of a history
of diphtheria or other myocarditis which might cause
heart block; no evidence of ischaemic heart disease or
cardiomyopathy; no previous cardiac surgery.
Fifteen of the patients were male and 20 female.
The age at presentation is tabulated (Table 1). The
youngest patient was 12 days old and the oldest was a
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man of 85 years known to have had a slow heart rate
since early childhood and who was subsequently dis-
charged from military service in the first world war on
this account. He remained symptom free until his
mid-eighties when he developed syncopal attacks and
was referred for permanent pacing.

Of the four who presented in early infancy, three
had symptoms and required early, permanent pacing,
while the fourth who had no symptoms was disco-
vered to have bradycardia on routine medical exami-
nation. The remaining patients were referred in later
childhood or early adult life because of the finding of a
slow heart rate, with or without symptoms. Long
term supervision was considered mandatory in all.
Twenty-one patients required the insertion of a per-
manent pacemaker and they are considered separately
from, and compared with, the 14 who were not paced.

ACCOMPANYING CARDIAC DEFECTS

Six of our patients (17%) had accompanying congeni-
tal cardiac defects. These comprised three with ven-
tricular septal defect, two with persistent ductus
arteriosus, and one with coarctation of the aorta with

Table 1 Age in years at presentation of 35 patients with
congenital heart block

0-11112 14 5-9 10-19 20-29 >30
4 2 8 13 5 3
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persistent ductus arteriosus. In the remaining 29 con-
genital heart block was the sole anomaly.

Results

PERMANENT PACING

Permanent pacemakers were inserted into 21 patients
because of symptoms comprising either syncopal
attacks or signs of early cardiac failure. Only one had
an accompanying cardiac defect, an infant of 3 weeks
old in cardiac failure with coarctation of aorta. This
was repaired surgically and a pacemaker implanted as
an emergency procedure. The age at which pacing
was established is set out in Table 2.

The three youngest patients were aged 12, 21, and
22 days. Emergency pacing was required because of
frequent syncopal attacks in two and of advanced car-
diac failure in one. At thoracotomy the pacing leads
were anchored to the external surface of the heart and
attached to a generator embedded either in the cos-
tophrenic sulcus or subcutaneously in the anterior
abdominal wall. A small mercury chloride Medtronic
pacemaker with a rate set at 120 a minute was used
and replaced at two years and again at five years by a
larger lithium generator.

There were no deaths or complications in the
pacemaker group. All have been followed up and have
remained well one to 12 years since the start of pacing.

PATIENTS NOT PACED

Fourteen patients did not undergo permanent pacing.
One of these, a 5 year old boy, died quite suddenly
and unexpectedly at home after a short illness accom-
panied by diarrhoea and vomiting. He had been free
from symptoms and had no obvious accompanying
cardiac defect. The electrocardiogram had shown
complete heart block, with a resting heart rate of 47
and a normal QRS and QT interval. No obvious cause
of death was found at necropsy.

Only one patient developed symptoms, a girl who
at the age of 18 years experienced several mild syn-
copal attacks. In view of the unreliability of pacemak-
ers at the time (1963), treatment with sustained
release isoprenaline was started as an alternative. The
attacks became less troublesome and eventually dis-
appeared. Subsequently she had three uneventful
pregnancies, and now at the age of 36 years is well
with only mild dyspnoea. The resting heart remained
unaltered at 44 a minute.

Table 2 Age inyears at pacemaker implantation in 21 patients
with congenital heart block

0-11/112 14 5-9 10-19  20-29 3049 >S50

3 0 0 5 2 9 2
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Table 3 Present age in years of 13 unpaced patients with
congenital heart block
0-11/12 14 5-9 10-19 20-29 30-39
1 1 2 3 5 1

The remaining 12 in this group were referred in late
infancy, later childhood, or adult life because a slow
heart rate had been found on routine examination. All
remained well. The current age of the surviving non-
paced patients is as shown (Table 3).

ANALYSIS OF ELECTROCARDIOGRAM AND HEART
RATE

The electrocardiograms of all the patients were closely
studied to find out whether there were any differences
between those who required pacing and those who did
not. The heart rate varied from 38 to 60, but in no
patient did the QRS complex exceed 0-12 second. The
QT interval measured 0-48 in one patient only, an
infant of 21 days who required emergency pacing. In
the remaining 34 the QT interval was less than 0-43
second.

ATTEMPT AT ASSESSING PROGNOSIS IN
CONGENITAL HEART BLOCK

Emergency pacing was necessary in three out of four
who presented in early infancy (Tables 1 and 2). The
remaining 31 were first seen after the age of 1 year and
none required a pacemaker until the second decade of
life. Of these 31, 18 eventually required pacemakers,
most of them between 10 and 49 years. Only two
patients survived beyond their 50th birthday without
the need for permanent pacing.

Discussion

In the absence of any reliable figures, it is difficult to
define precisely the incidence of congenital complete
heart block in the community. It is relatively uncom-
mon compared with the incidence of acquired heart
block in adults. Keith and his associates at Toronto
Children’s Hospital* found 90 cases of congenital
heart block out of 15 104 patients with congenital
heart disease between 1950 and 1973. In an interna-
tional study from 44 paediatric centres in Europe, the
United States, Canada, and Mexico’ a total of 599
infants and children with congenital heart block was
collected. It was estimated from this study that the
incidence lay between one in 15 000 and one in 20 000
live births. The annual birth rate for south-west Scot-
land (population approximately three million) for the
last few years has been 40 000 which would produce
two cases of congenital heart block each year. In 18
years (the period under review in our study) the figure
would be 36, which corresponds very closely with the
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total number we encountered.

Several histological studies have been reported in
congenital heart block in an attempt to localise the site
of block and its cause.5~8 In a further study on post-
mortem specimens the presence of aberrant fibrous
tissue either at the level of the atrioventricular node or
the atrioventricular bundle was demonstrated his-
tologically.® The conclusion was that this tissue inter-
rupted normal conduction pathways, producing dis-
continuity between the atria and atrioventricular node
or between the node and ventricular conducting tis-
sues. His bundle studies may help to localise the site
of the block.1°!! In congenital heart block with no
accompanying cardiac lesion this is situated most fre-
quently proximal to the bundle of His.!? We did not
carry out any His bundle recordings in any of our
patients.

Recently several observers reported an association
between congenital heart block in newborn infants
with maternal connective tissue disease, particularly
systemic lupus erythematosus.!3~1¢ We were unable
to trace any such relation in any of our patients on
clinical grounds, though laboratory evidence was not
available in all of them.

The prognosis in congenital heart disease particu-
larly when there is no accompanying heart defect
appears to be favourable according to reports.4 5 It can
be compatible with normal growth and develop-
ment,!” and some patients have survived to their 40’s
or even 60’s without pacing.!® !? In rare isolated cases,
return to sinus rhythm has occurred spontane-
ously,292! though this is more likely in heart block
complicating surgical repair of congenital cardiac
defects.22724 Successful pregnancy in patients with
congenital heart block, who have not been paced, has
been reported.2’ One of our unpaced patients had
three uneventful pregnancies despite previous syn-
copal attacks.

Such a favourable prognosis is not uniform
throughout childhood and early adult life in all cases
of congenital heart block. Fatal Adams-Stokes attacks
occasionally occur in children,?¢ and one of our
patients died unexpectedly at the age of 5 years, pre-
sumably from this cause. Certainly prophylactic pac-
ing in childhood is unnecessary in most, particularly
as morbidity associated with pacemakers is more
likely to be the result of repeated electrode trauma
and displacement of pacing leads caused by growth.?’

In attempting to assess prognosis and the need for
pacing, Moltham and his colleagues?® suggested that a
wide QRS with or without left bundle-branch block
was ominous, while a QT interval exceeding 0-43 was
considered a serious risk factor predicting the early
onset of symptoms.28 We did not find any significant
abnormalities on the electrocardiogram in our
patients, apart from a prolonged QT in one. What
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may be more helpful in defining which patients may
require early pacing before the development of symp-
toms is the application of controlled exercise testing.
Taylor and Godfrey?® studied four patients with con-
genital heart block on a bicycle ergometer. Two were
able to achieve normal maximum work even though
they did so without reaching a satisfactorily increased
cardiac output and with a very low oxygen content of
venous blood. Winkler and his colleagues from Bos-
ton3? subjected 25 children with complete heart block
to maximum exercise testing on the treadmill using
the Bruce protocol and compared the results with
those of 50 normal children and young adults used as
controls. Seventeen (68%) out of the 25 with heart
block had significant and frequent ventricular ectop-
ics on the electrocardiogram during exercise com-
pared with only one (2%) out of the 50 controls. This
finding they concluded could be a bad prognostic fac-
tor for possible sudden death. We did not subject any
of our patients to exercise testing, but this appears to
be a promising single and safe means of helping to
assess the need for pacing in asymptomatic patients
with congenital heart block. This is nowadays much
more relevant, with the striking developments and
improvements in reliability of pacemakers over the
last few years.

Patients with congenital heart block presenting
with symptoms in early infancy require emergency
pacing. Accompanying congenital heart disease con-
stitutes an additional risk factor. This was present in
30% of the patients in the international series reported
by Michaélsson and Engle’ and undoubtedly affected
the outcome adversely. It was found in only six (17%)
of our 35 patients. Most, however, do not require
pacing in childhood, but an increasing number do so
from the second decade onward. Life-long supervi-
sion is imperative, as most will require a permanent
pacemaker before the age of 50 years.

References

1 Davies M]. Pathology of conducting tissue of the heart.
London: Butterworths, 1971: 46-50.

2 Morquio L. Sur une maladie infantile et familiale carac-
térisée par des modifications permanentes du pouls, des
modifications syncopales et epileptiformes. Archives de
Medicine des Enfants 1901; 6: 467-70.

3 Yater WM. Congenital heart block—review of the litera-
ture; report of a case with incomplete heterotaxy; the
electrocardiogram in dextrocardia. Am ¥ Dis Child 1929;
38: 112-36.

4 Keith JD, Rowe RD, Vlad P. Heart disease in infancy and
childhood. 3rd ed. New York: MacMillan, 1978: 290-2.

5 Michaélsson M, Engle MA. Congenital complete heart
block: an international study of the natural history. Car-
diovasc Clin 1972; 4: 85-101.



Complete congenital heart block

6 Lev M. The pathology of complete atrioventricular
block. Prog Cardiovasc Dis 1964; 6: 317-26.

7 Lev M, Cuadros H, Paul MH. Interruption of the
atrioventricular bundle with congenital atrioventricular
block. Circulation 1971; 43: 703-10.

8 Anderson RH, Wenick ACG, Losekoot TG, Becker AE.
Congenitally complete heart block. Developmental
aspects. Circulation 1977; 56: 90-101.

9 Lev M, Silverman J, Fitzmaurice FM, Paul MH, Cassels
DE, Miller RA. Lack of connection between the atria
and the more peripheral conduction system in congenital
atrioventricular block. Am ¥ Cardiol 1971; 27: 481-90.

10 Rosen KM, Mechta A, Rahimtoola SH, Miller RA. Sites
of congenital and surgical heart block as defined by His
bundle electrocardiography. Circulation 1971; 44: 833—
41.

11 Kelly DT, Brodsky SJ, Mirowski M, Krovetz L], Rowe
RD. Bundle of His recordings in congenital complete
heart block. Circulation 1972; 45: 277-81.

12 Chardack WM, Gage AA, Federico AJ, Schimert G,
Greatbatch W. The long-term treatment of heart block.
Prog Cardiovasc Dis 1969; 9: 105-35.

13 McCue CM, Mantakas ME, Tingelstad JB, Ruddy S.
Congenital heart block in newborns of mothers with con-
nective tissue disease. Circulation 1977; 56: 82-90.

14 Winkler RB, Nora AH, Nora JJ. Familial congenital
complete heart block and maternal systemic lupus
erythematosus. Circulation 1977; 56: 1103-7.

15 Esscher E, Scott JS. Congenital heart block and maternal
systematic lupus erythematosus. Br Med J 1979; i:
1235-8.

16 Stephenson O, Cleland WP, Hallidie-Smith K. Congeni-
tal complete heart block and persistent ductus arteriosus
associated with maternal systemic lupus erythematosus.
Br Heart ¥ 1981; 46: 104-6.

17 Miller RA, Rodriguez-Coronel A. Congenital atrioven-
tricular block. In: Moss A, Adams FH, eds. Heart disease
in infants, children and adolescents. Baltimore: Williams
and Wilkins, 1968: 108-10.

18 Campbell M, Emanuel R. Six cases of congenital com-

239

plete heart block followed for 30-40 years. Br Heart ¥
1967; 29: 557-87.

19 Harris A, Davies M, Redwood D, Leatham A, Siddons
H. Aectiology of chronic heart block. A clinico-
pathological correlation in 65 cases. Br Heart ¥ 1969; 31:
206-18.

20 Lenegre J, Deparis M, Auzépy Ph, Gay J. Deux cas ('un
anatomo-clinique) de bloc auriculo-ventriculaire prob-
ablement congénital et d’évolution régressive. Arch Mal
Coeur 1970; 63: 749-63.

21 Rytand DA, Stinson E, Kelly JJ Jr. Remission and
recovery from chronic, established, complete heart
block. Am Heart ¥ 1976; 91: 645-52.

22 Campbell M, Thorne MG. Congenital heart block. Br
Heart ¥ 1956; 18: 90-102.

23 Krongrad E. Prognosis for patients with congenital heart
disease and post-operative intraventricular conduction
defects. Circulation 1978; 57: 867-70.

24 Reid JM, Coleman EN, Doig W. Reversion to sinus
rhythm 11 years after surgically induced heart block. Br
Heart ¥ 1976; 38: 1217-9.

25 Kenmure ACF, Cameron AJV. Complete congenital
heart block in pregnancy. Br Heart ¥ 1967; 29: 910-2.

26 Molthan ME, Miller RA, Hastreiter AR, Paul MH. Con-
genital heart block with fatal Adams-Stokes attacks in
childhood. Pediatrics 1962; 30: 32-41.

27 Hayward R, Somerville J, Rickards AF. Problems of
permanent pacemaking in children. Pace 1979; 2: A872.

28 Esscher E, Michaélsson M. QT time in congenital com-
plete heart block (abstract). Br Heart ¥ 1978; 40: 438.

29 Taylor MRH, Godfrey S. Exercise studies in congenital
heart block. Br Heart ¥ 1972; 34: 930-5.

30 Winkler RB, Freed MD, Nadas AS. Exercise-induced
ventricular ectopy in children and young adults with
complete heart block. Am Heart ¥ 1980; 99: 87-92.

Requests for reprints to Dr John M Reid, Depart-
ment of Cardiology, Western Infirmary, Glasgow
G11 6NT.



